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(57) Abstract 

PURPOSE To obtain a small-sized high capacity thin film 
capacitor by forming a metal body on a thin inorganic 
dielectric deposited on a metal foil. 

CONSTITUTION: The thin film capacitor comprises a thin 
inorganic dielectric 2 deposited on a metal foil 1 
serving as a substrate and a lower electrode, and an 
upper electrode, i.e., a metal body 3, formed on the 
thin inorganic dielectric 2. When the thin film 
capacitor is produced, a thin inorganic dielectnc of (Ba 
Sr mo is deposited, as a mask, on the metal foil, 
\e\ Pt foil 1 using an-RF magnetron sputtenng 
system A thin mask of Ni 3 is then deposited, as the 
metal body 3 on the thin inorganic dielectnc 2 using 
an RF magnetron. Since the total thickness of an element 
is decreased, the thin inorganic dielectrics and the 
metal bodies can be laminated in multilayer thus 
realizing a small-sized high capacity thin film capacitor. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[llstrial Application] thus invention relates to the thin film capacitor used for a multi clup module (MCM), the circuit module 

for mobile telecom terminals, etc. 

[Kption of the Prior Art] Further miniaturization and high-density-assembly-ization of mounting technology are = demanded 
maS «d*e Nation i, usually perforata by perfonmng the membrane formation process by vacuum evaporauono. 



mentioned above. 
[0005] 



rProblemfs) to be Solved by the Invention] As mentioned above, the present condition is that small [ required ^ for a 
mSaSion and improvement in the speed ] and the mass thin film capacitor of a device are not offered, this mvention is 
SSSTm^Trfflie above-mentioned trouble, and it aims at offering small and a mass thin film capacitor, without 



complicating a process 
[0006] 



Ens for Solving the Problem] In order to solve the above-mentioned trouble, the thin film capacitor by the invention _in this 
£5SS fs tSnzed by providing a metallic foil object, the inorgam c-dielectric thin film formed on the metallic foil object, 
and the metal body formed on the aforementioned inorganic-dielectric thin film. ti^l™*. 
^0071 Mor^vS the thin film capacitor by this invention is characterized by being involved in or being collapsed. Thickness i 
SSSll^'mic^oSE and 5-100 micrometers of board thickness of the aforementioned metalhc foil object are desn-able. 
S^SidSS ^wn as a metallic foil object materia, and it is with a high material of <*^£%^ as 
malleability although it will not be limited, Pd, Au, aluminum, nickel, and Pt are desirable, moreover, SrTi03 la er mentioned as 
SSSSfc thin film material and BaSrTi03 etc. - when using oxide ceramics, especially noble metals ^uch as Pt, 
Au Z!?d are desirable at the point of not making a resultant with a low dielectric constant to the interface of a metallic foil 

min-fi m-izins is possible, and it will not be limited especially if it is - 2 receive 2 or more figure of SiO(s), and Ta _203 SrliUJ 
JSSSSS. a dielectric constant big 1 or more figures, and BaSrTi03 etc. - the oxidization ceramics which have a 
oerovskite structure are more desirable in respect of large-capacity-izing mc , fa n^ fr.il 

nZ tover Pt Au Pd nickel, aluminum, etc. are desirable at the reason same as a metal-body matenal as metallic foil 
Sect rntenal Es^y L membrane formation method of an inorganic-dielectric thm film and a metal body is not limited, 
S^SbebucdSi wet methods, such as anodic oxidation besides vacuum processes, such as vacuum evaporabono and 
SSS^i^^meltaL if the forming-membranes method in which mask membrane formation u > possible „ used like 
wcurevaporationo'and sputtering, a PEP process can be cut down a^d facihtation of a process -beJU^d 
r00101 moreover - as an inorganic-dielectric thin film - SrTi03 and BaSrTi03 etc. - smce it is obtained that a film [ carry / in 
vacuX~, suTas vaLm evaporation and sputtering, ] is more nearly quality when using the oxidization ceramics 
which have a perovskite structure, it is more desirable , 
[001 1 ] In this invention, multilayering becomes possible as a metallic foil object by -bending su '^^ 
aluminum, contamination, folding by using a strong matenal distorted, etc. In ^^J9^^^^ ^ 
order to avoid the electric contact to a metallic foil object and a metal body if needed, it is effective to form the insulator ^on .a mm 
fi m on mraforementioned metal body. Moreover, it is also effective to attain multilayering by making ,t the multilayer structure 
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body besides contamination and fold^P 
t 00 1 2 ^ ^ «,^oiii^ f™l nh\ed as the substrate which makes an inorganic-dielectric thin film form, and 

collapsing - etc. - it becomes possible to realize the miniaturization of an element 

W^^Sa^fcSSSSi inorganic-dielectric thin film 2 by which membrane formation formats was 
caSed ^r^SSToSect 1 which servL both as the substrate and the lower electrode, and on this morgamc-dielectnc 

WlTlL the manufacture method of the than film capac.tor by this example is shown The , Pt foil 1 with a thickness of 1 0 
mic ISS prepared as a metalhc foil object 1 , RF magnetron sputtering system (Shibaura Engineering Works Co., Ltd. 
SS^?-fflp3sSQ is used on tins Pt foil 1 , and it is TiO (BaO.5 Sr0.5)3. 200nm mask membrane 
m^anic dielectric thin film 2 is carried out. Membrane formation temperature at this time was made mto 500 degrees C. 

^SS^^^^^ *m fllm 2 > 100nm mask membme fonnati0n ° f *" ^ « 18 f 

metlldy 3 at the membrane formation temperature of 350 degrees C by RF magnetron sputtering system. Size of anup 

W^tZ -y whenletLtnc characteristics of the obtamed thin film capacitor were measured, it is capacitor size 
ESSIffiL. It received, the value of electrostatic-capacity C=30nF was acquired, and the good property was 

mmiUlm film-ization of about 1/60 is attained compared with the capacitor with which this capacitor was created on Si wafer 
wiAaido^dS Since the flow of a lower electrode is obtamed by pasting up the 

^^^T^l^n»c with a conductive paste in case this capacitor is furth^ore mounted on a mother board, 
whtn « by w bonding, the number of bonding pads is one sufficient (for up electrodes). Therefore, since the space 
™ed onte oS , taftd, it is suitable for high density assembly. Therefore, electrostatic capacity sufficient in size 

Z dKm2^i-««U ^stem is used on surface roughness Ra=lnm, 5nm, lOnm, and 20nm. It - f ™ as an 
noSalSiSc^hin film2. The Sel thin film 3 (thickness of lOOnm, "^*^*^^«™^3 
was formed one by one, using a mask as a thin film 2 (thickness of lOOnm, membrane formation temperature of 500 degrees C), 
and a metal body 3 . Size of an element was used as about 1 mm angle. QrT ;m thirVne^ 

ra019Un this way when the dielectric characteristics of the obtained thin film capacitor were measured and the SrTiO thickness 
I i fiUed !&e7eSof t>=20xRa to Ra of Pt foil, leakage-current density J<=10-5 A/cm2 and the practical value of breakdown 

^IZnSZZpZ^ electrostatic capacity can be obtained in sufficient size for the mmiatunzation of an 

fxTple 3) The aluminum foil 1 with a thickness of 5 micrometers is first prepared as a metalhc -.W obgt U* magn ,etron^ 
sputterL system is used on tins aluminum foil 1 , and it is SrTi03 as an inorganic-dielectric thin film 2 The thin film 2 (thickness 
SToZ membrane formation temperature of 400 degrees C) was formed with the In^lOOmm band-like mask, 
mo > ' MNext on this inorganic-dielectric thin film 2, the above-mentioned mask was used and the nickel thm film 3 (thickness of 
00nm nS^CSco^enmnc of 350 degrees C) was formed as a metal body 3 by RF -fJ^gf^Xn 
Nextthe outgoing line (not shown) of Pt is welded to the nickel foil 1 and the nickel thm film 3 and u is SrTi03. When Jhe thm 
SSSSXi film 3 involved in the nickel foil 1 by which the laminating was earned out centering on the shorter side 
0 min "ngm) c^aSh^ta. capacitor of the shape of a pillar with a diameter [ of about 1 mm ] and a length of 1 mm was 

S'fhthis way when the dielectric characteristics of the obtained thin film capacitor were measured, the mass value with an 
SZ£?c£S£S(> 4.4 micro F was acquired to capacitor size Immphix 1mm. ^^^^^V^ 
film capacitor with this same capacitor - an organic dielectric - specific inductive capacity - 2 order size -- since tiie 
Sc^^SiS constant thin film has realized, as compared with the organic film ^^f±c = ^ capa^v, 
capacitor size can be made small 2 order Therefore, electrostatic capacity sufficient in size sufficient in this example for the 

sputtering system is used on this nickel foil 1 , and it is SrTi03 as an inorganic-dielectric thin film 2^The thm film 2 (thickness ot 
iKTXSLe formation temperature of 400 degrees C) was formed with the lmmx50 rf 
00241 Next on this inorganic-dielectric thin film 2, the above-mentioned mask was used and the nickel thm film 3 (thickness ot 

Next the outeoina line (not shown) of Pt is welded to the nickel foil 1 and the mckel thm film 3, and it is SrTi03. When the 
K^ffl^^-. made into 1mm width of face centering on the shorter side (1mm length) of a band a the : * anding 
p! tS !£ > film capacitor with width of face of 1mm, a length [ of 1mm J, and a thickness of about 1mm completed the mckel 
fnil 1 with which the laminating of a thin film 2 and the nickel thin film 3 was 

^^tffwV?«K2^ characteristics of the obtained thm film capacitor were measured, the mass vahie with an 
electros^ capac ty ofC= 1 1 micro F was acquired to capacitor size Immxlmmxlmm. Also in tins example, sufficient 
e ect S caS 1 be obtained in sufficient size for the miniaturization of an element for the same reason as an example 3 . 
S^Sn^?Dr«win«2 (a), (b), and (c) are the cross sections explaining the manufacturing process of the thm film 
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capacitor concerning this example^ W micrometers is prepared as a metallic foil object 4. RF 

[0027] As first shown in drawmg 2 (a), ™ ™ ™£ „ morganic . d ielectnc thin film 5 (Ba0.5 SrO.5). As a thin film 
magnetron sputtering system is used on this Pt foil 4. It is liuu ^ ™ » _ 6 ft morgan i c .dielectric thin film 

6 a a^^TFfoa4 s«vi as structure which was contacted electrically and nickel electrode layer 7 a and Pt 
S KtacTea" SSly, and dte port,™ (ntstde L of drawntg) with whtch the electrode layer h«» lapped through the 

^ll ^ ^oZuctor device in which nickel thin film and 1 4 included the solder bump, and, as for a polyirmde 
whole 1 OOrnn, respectively, and the thin film capacitor of 1 OO-micrometer angle was formed through a PEP process, nickel 

S In^S wT* S out to 8-micrornete, « by the same pattern as the polyimide insulator layer 1 2 accordmg to the 

a bump, and high density assembly can be realized. 

E of the Invention] Since the multilayenng by the thickness of the whole element decreasing by leaps ^. l »™£r d 

c™ Tout ^Ae laminating of the metal body to the multilayenng by contamination and folding and an 

fiZy 8 t_4fapSbIe according to this invention as explained above, small and a mass thin film capacitor can be offered. 



[Translation done.] 
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2'**** shows the word which can not be translated 
3 .In the drawings, any words are not translated 



DESCRIPTION OF DRAWINGS 



lErief Description of the Drawings] . . 

drawing!] The cross section of the thin film capacitor by this , tQr b ^ mventlon . 

constituted the thin film capacitor by this invention. 
[Description of Notations] 

1 ...Metallic foil object 

2 ... Inorganic-dielectric thin film 

3 ... Metal body 

4 ... Metallic foil object 

5 ... Inorganic-dielectric thin film 

6 ... Metal body 

7 ... Electrode 

8 ... aluminum 203 Substrate 

9 ... Metallic foil object 

10 ... Inorganic-dielectric thin film 

11 ... Metal body 

12 ... Polyimide insulator layer 

13 ... nickel electrode 

14 ... Solder bump 

15 ... Semiconductor device 



[Translation done.] 
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CLAIMS 



■ characterized by providing a metallic foil object, the inorganic-dielectric thin film formed on the 



[Claim(s)] 

aforementioned metallic foil object, or being folded up. 



[Translation done.] 



